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*\o]iL?)im *) #^4 E^ 7 } JjLy] ^d*fl« AV-g-^ Ul^fl ^ 

^ -rf-s ^f 0 ]-^! w fl-ti^ {Fabrication method of dual damascene interconnections 

of microelectronics device using hybrid low k material and carbon free inorganic 
filler} 

£ la vflx] £ lc^r ^2fl^ t}n}A] yfl^ ^ yj-^ ^^ 7 } ^ £f 
^ SEM(ScanningElectronMicroscope) a]-^ 0 ] 1 ^. 

14a, £ 14b, £ 15a, £ 16a % £17a tfl^l £ 19^ £ ^ 
a] BflAj ^3. w 0 V^ol 3 -§-3^ 31 SEM JEE^r TEMiLS. ^#tr a>^s.o]ji > £ 

15b ^ £ 16b^ ^efl^l «o v ^°l 3-8-3^ cflS SEM HL^r TEM^-S. ^#*V A}7jf 

£ 20 ^H^l £ 24^ -g- t^oll n}-E- ^ tM~?0 tiflAj ^ « 0 V«H o,^ ^ 
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<5> ^ig^. i^Xmicroelectronic device) 0 !] ^tr ?A°-^, ^-4 ^13-°- 

9X^. A%- «fl^ 5^1 ^^^>7l ^SlH^r ^ wfl^f-lr # 

<7> ^r^, *M1 c]7>o] l-o] 0.18/zm M-^>7> 90nm 

*>*1 ^ M-Bfi4^ RC ^1Jl*1 <3(RC delay)^ ^ (cross talk) ^ 

^Kpower consumption)^ #7># n^}7] ^<2*M- ^-°r^i# #^ 

(low-k dielectric material)^, tfl^sflo]: ^j-cf 

<8> ^5^, ^-Pr^^^ ^ ^^Mr ^>-g-*V^ ^ 4*r^ "ti^-l: *r 

7l#°ll rfl*> A^7> ^rfl£]ji o^cf. 

<9> ^>^1 afl-^d *flS «o v ^^r ^16,057,2395: ^ P.Jiang, et al . , -§-£) 

^(J.Vac. Sci. Technol. A19 (2001) p. 1388) 7flAlsH ojcf. ^1 
6,057,239^^ -°r*i#°l 4 - 4.3°! ^>2r^-°r f^^^o. .S. A>-g-^ «<g cft^A] afl^ 

<io> P.Jiang, et al., ^ fe^-^r B31*l ^Zf ^ xfl^ ^z}- %x)j$o] aiz^ 
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#ofl H ]o}«. yj-d- hU} « 0 l-^nv = 3 o. 7 ) ^^^(fiHer)S. *fl-*Hr ^ofl tfl*flAl 7 1M 

7^ ^Q^. =L ^ ^*fl H^l^ll- *$<%^7] ^Zj-A] I£5l|7liE 

Bfl€°l ^^}^51iS>|^ 7 |^g. *fltfljL ^^^1 H*eM, O)^ ^]^>7) ^> 

<^ £ la<Hl S^l^H w}^ i£efl^iH5fl€(22)^ ^*}7l *H *- 7 l ^ 

^(20)1- ofl^l-^^H tilo}(i 9 ) ifl<f|^ -^-71 #^Afl(20)7|- ^JE^- *flo) ^> 7 l nfl^-cHl ^ 
4#*>t}. -8-71 #^7fl(20)sq- 7^^# ^<$n(18)2) x}o|S ^l^B 

£ lb^ ^^(24)^.5. SAlsl^ 01^ ^-o] 0.7] ^^^fl(20) 

^^^-(18)^1 ^^51^1 &i #^?>}A] sltf. o]^ £ lc 6j] $.A]s\o] 01^ ^-o] ^1 

^(fence) ^^-(26)^: lHB*l?It}. £ la ^ £ lb°H^i -*f Jl 10-gr 

71**, 12^ ^ ^^M^*, 14^ <5>-^ ufl^I*, 16-fr ^ ^ q-Bj-^cf 

€i ^(26) ^* «o^]^>7] -S-7I ^^Afl(20)l" -£-«1 ofl^l-^^ 

y l°Kl9)^ <HJf -fM #^Al](20)S. *fl* ^ -foliar W]o> ^£7]- ^ a] 

4]£(D0F) *}^!°1 zj-^ 1 }. 
5E, iSefl^l^B 3fl€(22)* ^^*>7l ^ ^^(18)^^ 

^7l^ l-^ol 0-7I #^All(20)l- -S-*fl 5LSell^^Eni-o. s i^ell^ 
il sflU 0 ! ^Kphotoreisist poisoning)£]^ ^Ml^ol oicf. 
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<13> n*2M, X]^^^ ^71^ -fr^l^^ ^ ^u>A] tiflA} 

<14> £ Ol-ZL*} ^ 71^^ 3)-^^ ^o^nV vfloj] = <g Cfp>A] 

six) ^ safe h o v ^* ^l^i-^i- ^ ^joirq.. 

^* ^1^>^> *>fe 

<16> ^-71 7}^ 4^1 « ^*>7l £ ^3 ^Hl^r (a)7]^r ^ofl -B-^# 3.3 

(c) «lo>» ^7} ^7l# ^^7flS. 5fl-Hr (d) «]o>« nfl^*V -¥-71 # 

(e) #^}fe -¥-711- #^7fl» *ll?1*Rf ^1; ^ (f) H31*l ^ t>W* «ti^ # 

<17> ^71 71 #^ ^aflM: ^*>7l *W ^^HHl^fe (a)7l# ^Hl 

-6-71 ^^TflolH #2^^ ^*Rr #31; (b) ^-71 ^eMMB #efl^°H}H wW« 
^*Hr #3l;(c) nW# HSQTll ^*flS ^-f^ ^741 ; (d) wW« D fl^ HSQTfl 

"fM ^BlTflolH #Hfl^-§- ^Zj-SJ-oJ u] of^ ^^£^1 tifl^ol *g>^ 

1- 3^*Hr #31; (e) Hl<>Hl ^-fKVxr HSQ31 ^Xfl* ^sHf- #31; (f) H^jUl 

^ «W>» wfl^i ^K^i *ll^* ^*Vfe #311- ^^*vq-. 
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A oM 7)#^ ^*>7] ^ ^ Cf= ^Al^oflA^ ( a )7l^r # 

*11 tifl^^r ^*Rr ^1; (b) ^ tifl^l A oHl ^z* 3*1^* ^*Rr #7fl; (c) 

#31; (e) a|o>» HSQT^l #^^flS sfl-f^ #31; (f) HSQ31 f^T-fl #e^> ^s) 

#31; (g) #2^} HSQ31 ##31 a# *H ^>^1^ ^*Hr #31; 
(h) ^H^K 1 -, til^># *ti^tb HSQ31 ^^flsq- -f}-7] -^eMMB #Efl^M- ^ ^z)- 
*M «1 °V^- wfl^oi B 31*11- ^*Rr #31; (i)wloH ^-W-sJ-fe- HSQ 

31 ##3l» 3l7i*Rr #31; (j) n}o}6\] aiz^- Pg^nV^ ^ «fl^ 2c 

#^171^ #31; * (k) £ «lo>» afl^i ti U^d* £^*Hr #31* 

^Ml*}31 ^3°! ^*H1«: ^S*># ^s}-*M 5J°1^-. ^S-N -£r 

°H^i 7flA)5l^ ^Al^s-d) £) ^ ^}o] o]-^^ AjS. Cf^ ^EflS ^o] 

n !. #*1 7flA] 7 > ^^E^- *}^, 7>^] 7Hl7fl 

3*fl 33€ £*J %2t ^S-^ Ait 
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<2i> aj-igo} |Aloj|foilA^ go^-fr z>\o}w$^f§ ^^s. 3 

?27} «JJf ^Bfl3L 7^ ^Hj ^ HTll ^SW^I & 

^o]cf. s^, -B-^i^ol 3.3 o}§>ci ^V°l«.sl^^ #7J: ^^Kg- tg^ 

f-^-S.^ RC ^1^1 <QSr *?W|-uL ^ ^ ±V}$\ ^7 r » <?\x\m 

5- nfl-f S ^ M-E]"^ ^JE <U^7 ^014. Hlo> ^^7fl 

* ^7 r ^-71 ^^LsL*| ^Z^l^r #7J- ^<3<3}--4 O.^ ^ 

U*»H ^^"SlZL, &q ^^Mtt ~# ^uV^l til^fl nfl-f HH>^- i£ S ^3 ^3 °] 
7}^75}5m ^ ?H4. SE^r ^-^ ^ 7 ]^ ^-^H] cfltflAi 

d > #^7fl# 1-% #^ 3^ i£efl7lAEDVo| ^^-o^ofl cfl*V -g-*fl ^^(dissolution 
inhibitor)* ^14. av 7 | tb s-^s-o. 7} x\ Hi of ^xj 

7fl» l^t^ §f^- tiflAj^. a.s3>^ ^izl- ^Hi-ol ^vsl^l l£Jfl7liB 
^(poisoning) ol ^*>^1 & °.ol , a}*1 *\z\ ^-^X\ %%<$S. p}^ol ^-sqzL, 
cfp>A| aflAjoi ^ofl *1^3<y *1*1tt €^ ^ TjTg-ol ^Aj^i 

^, ^£ ^J7fl ^1^£ nrfl^. -B-^m ^ xl^ ^l^l£ ^Ji 7j-7i*V( robust) ^ 

^ Cfo><0 HflA] ^1^ WJ-^ o. ^olc)-. 
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<23> cfntA] yfl^ afls ^ °1 ^-§-^^ db7>Tr .H^^S. ^£.^1 

4i7r, MEM' s (Micro Electro Mechanical) (optoelectronic) 4i7> 

, ^i^eflol ^(display device) ^ #74 i^H^. ^-*t , £ cf 

n>Al tiflAj ^ ^ o. s-^o] Jl^^ CPU(CentralProcessor Unit), DSP(Digital 

Signal Processor), CPU Q DSP^l ^tr, ASIC(Appl icat ion Specific Integrated 
Circuit), S-*\ SRAM ^--g-^ %o]t\-. 

wfl^°l ^€ B^B} ^tr^. 5£, nl^^el-olol ^ ^ B^-iE. 3.7]7} 

ZLrfls **1€ ^ «W -SflCvia first) ^12 « 0 V ^# «fl 

S. ^ cfn>A} tiljAj ^ yj-*^ 5jol4. 

<25> o}*} £ 2 tfl^l £ 13* ^JI<5><*| <g ^HHl ^ t^nj-A] wflA} 

<26> £ 2«H| oi^ u>sq. ^ol =.<g cH-a] aflAi ^-g.^ 7l^r 

(100)* §«l^cf. cf^Al wflAi wj-^o] ^^.^ 7l^r(100) ^ wfl>3 

(110)* ^«]*Kr *>JjL #^^^"(105)ol 014 7)^r(100)o.S^ ^s]^- 7m 

, SOKSilicon On Insulator) 7)%, 7^, ^ej-g- 7 ]^- t 7l 

71^;, c]ife1ol^ -fr^ 7^ ^* oflig. # ^ ^cf. 71^(100) -SMIfe 

4^tr ^ ^7]- £ ^ ±t\ -g-* ^ oicf. aflAjdio)^- CfOj:^ 

T SlCf. 7i7]%V ^*HH Wfl^dlO)^- ^^S)^ ^O] U>^^>cf. 3pf Hfl 

^d(iio)^ atr sg^-sH 91^ 5H yj-^-^^f^. 
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£ 3* ^2^, UB-a( 110)o] o}^ 71^(100) ^^l 33" ^33 

(120), *|-fr*14 ^3(130), 53^^(140)4 ^HltflS ^, ^3(140) 

*H «l<>r» 33*Kr iJ^]3^H 145)4 

33 333(120)£r 5-^2] 3°r ^^4 ^tb £3 33" zl^ji H3!*l 3 

^ ^ ^MHrRr f^7fl ^711- <£3 33 t}^ tifl^(i 10 )o] 33- ^ofl ± 

#sh 34 ^i*>7i ts^^tj.. hkh, 3n ^33 

(120)4 H $H ^3^r f^^^t 130)41 cfltb 33" &^*]7} €■ *§^tr3-. 
4^-31*1-71^.^ 33 ^33"(120)4 4€4°1 4-5 o] siC, SiN, SiCN f-°..3. 
33" ^33(120)3 ¥^ #*fl ^ ^<333 4#4<>fl ul^l^ ^4 jib^o] 7}^- 
*V 33- 333(120) o.S3 3 7l^# ^^§>7H1 ^-g^ ^jg. ^tf. 

^^^( 13 0)O. o_7l#Sl 34^4 ^3 3^3 3J-W1 £ ^-^4 ZirflS 3~g- 

« ^ 5d-°-^ 13 o>^Ajol s^o^ ^7l#S] ^4 2-^ 7>?J *fol tLsi^^ 34^4 
$^th Hfl^dlOal- ^^*>J17>> <5>^ ^1 CfP>^l tifl^d #3 RC Aljr 

<S4 #*l*l-:n. ^ ^ 4i33 ^71-1- 3*113-3 3*113 2J<?i3-( 130)4 

4343 3.3 o^l-o] *>olw.sl^^ 7HJ- 3^33-3i2^r 34^4 

0SG(low k OrganoSilicateGlass)S ^°i3(130)4 ^-^3-. 34^4 0SGS. %Q 

3(130)4 % A ^Qr ^g-f^l^ CVD(Chemical Vapor Deposition)^ Ji3- ^13°. 

^ PECVDC Plasma Enhanced CVD)^ o_5. ^ ^-cf . 0SG3 ^3 ^4:3 ^-^ol ^o.^ ^ 
4^ 4^44 3^3"3- 13 333 ^H33 33-^3-. ZZ.sU-1], CVDS 0SG 34 ^ 
3-^ 0SG 3^3 fee} f-^4 0SG 33 13 71^13 s-Ajo] 3L 

¥ ^^^^ 2:^^ ^ 5^. 4^1, CVD^oll ^sfl 0SG n^-o] ^^3- 
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(130) £.5. 3^-S>ch CVD *$o\] OSG ^ «fl ^>-§-«}^ ±.3-^ 7>^(^ ; ^ 

B}#, -£h±. 7>i CVD , ^ 2:^(^51, Al^>) ^S ^^HlTfl 

71 A>-g-^>^ Cfo^].^ ^JX|^- ^ o^o. ^o]cf. CVD ^^-S 0SG# 

S*Rr «J-^£r ^^^Hl^l ^ iEfe ^ if-*) *fi6,455,445S, 6 , 432 , 846 S , 

^ 6, 514, 880 S , AS, 559.520S, 6, 352,945s, 6, 383,955s, ^6, 410,463s ^ tfl^ 
^10364053S^1 7^5} yj-^ofl o^)] ^1^^- ^ oio^ ol 

>*fl*H 7lH<£ 3}*^ ^-g-5l<^ ^^cf. ^^^(130)^ 3000 tfl^l 20000 

A ^v\}S., *\^^\7}S-^ 6000 7000A ^W 1 }. ^M", ^t> ^<^^- 

(130)^ *M|fe ^*fl <4°c^]-7ti ^7Hrf-£- #^olrf. 

^^^"(140)^ t+p>Al WflAi^ Jg^-J^ <fl^ CMP^l CMP7} jiS ^t_> <g 

^^(130) ^^o] ^ ^>7l 4^ Si02, SiOF, SiON, 

SiC, SiN, SiCN ^tb^-. c]*H ^^(140)^ B3!*l W a>^1 

^ ^cHH ^A>« 0 V^7l^£ S}^ Hf^^t]-. uij-ej-Al, 39^^(140)^- 17] 

*b f^HS Si0 2 , SiON, SiC, SiCN ^^Rr ?H H>^^-rf. zl 

siM-, CMP ^21 130)2] ^j-^- wj-x) ^ ^ oJjl, -f ^ ^ 

SJ£efi*]^B 2fl€(145)£r 248nm ^1*}^ 3tbtb ISE^l^Bt J£itb 

«l d >» ^*Rr H^iat *>-g-^r ir.^ ^ ^J-g- 7^ ^tb4. 

£ 41- #^*MS, iSEfl^l^H 3Jfl€(145)* ±\^v}^3-£- Af-g-sH ^ ;g<£nv 
(130)-g- £^ Aiz)-(i47)^H H^X150)S ^^^-(130)^1 CxFy Hi 
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CxHyFz f-^ ^ 7}ii4 Ar 7>i f-^ 7>^£] ^ 7>i 3E^ <*] 7H1 o 2 , 

N 2 , 5? COx S.^-Ei s>uj- 7 j. i7} . ^ ^ 7}if A>-g-§f^ ti>-g-^ 

*l*Kl20)£- ^5L^- RIE S^SH ?!f^4. 

£ 51- ^S*}^ , sfl1i(145)-§- *fl7i^ ^ , Wl<5>(150)S ^#^(160) 

S. H^l^liS 4^(145)^ ^i^l(H 2 based) £eJ-2L*> ^ -f iB^f 

^>-g-^>^ f^AS ^T^tbrf. ^Tfl ^.^2,4^ h 2> N 2 /H 2) NH 3 /H 2 , He/H 2 5E£r 

0 2 <^ (ashing) °fl ^*fl ISefl^iB 4 €(145)* ^7]^, ^# i^>^ -^7l#^ 
^^■i- 7Mn #^ ^<a^-(130)^l 0 2 #^pH1 ^*fl S1A£S ^Tfl 

w]o> ^^7fl(l60)^ ^ ^(gap fill) -f^rtt ^, 

^^^(130)^}- Ti^l ^^^o. S -^^*>7li4 ^^7fl(160): ^<g^ 

(130)^1 £^ ^^wl7> 4:1 o]^ol cjs>aj, Alz^- ^<HH 

^^^-(130)<H1 «l*fl n|]^- HUfs. ^Xj ^^*Vcf. 
^>7lS^, wjol- ^^1^(160) :^^r^<?l^-(130)^ ^ ^^l7> 20:1 ^4 v< y 

wlc> f^7.fl( 160)1- JE, ^Mr^l ^€^11- ^^l^>7l S£efl7|A 

H ^^*>7l ^ ^^eV(130) i-Hl 91^ £±l 3L~ 

0} #^1^(160)1- ^, -a-7l#3}- ^7]#£] ^>o]ti.el = ^oi ^^^-(130)^1- 

£Al Aiz^-^ ^3 0.5. ^^j, ^ai AizM^ ^-cfl^ 0.5. nfl-f hh>^ #;go) 7 j ^ 
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*IH «W f^7fl(160)ir ^7} <&±t ^-71 #^1 3°1 ti>^*>cf. 1^7} ^-7l# 
^°1H HSQ(HydrogenSilsesQuioxane)°l ?M #7l ^^ofl 7}^ ^^>4. 

q-o>7V ( tilo> ^^7fl(160)^ ^ -g-«fl <3*11*)1» X^-*Rf w>^-3] 

•a^H>ll M°l ^ Slcj-. ^ #^ -g-*fl <3*)M1^ ^#*Vcf. 

a. rg^^cH]^^ HSQ^- #^ HL^- -g-*fl ^^1^1 ^s] ^7H1# i^Kr HSQ# 

HSQTfl #H(HSQ based mater ial H 5}- tb^f. 
^ S^tH ^^fl «l°Kl50)« *W #^7fl(160)» m^W. «1°> 

(150)^* *H-f3E3j- 3^ ^£ 58^^(140) ^ *M|S ^^5l£^- 

^£ ^7>o] ^ 7 > ^ ^ p>^] jitj. y}B^}cf. H>^*>7]S^ 

«lo>(150) Hi7> ^ o§^ofl ^^s)^ W ]o> #^^(160)^1 fe°l(Tl)sq- w]oKi50) 
7> ^ ^£1tt «lc> #€^(160)21 fe°l(T2)£] *r°l(Tl-T2)7} 2000A °}is}7} 

*}$r *H ^ ^£ HSQTll ^-f 

^(recipe), «1^>(150)1: ^f°]^ #3, til^>(150) <M £ ^o] f-o] t^s. ^ 

B**H ^. ^Tfl 2^ ^ # 7 | ^ltb S#(T1-T2<2000A)* -g-°l*W| 

(170) *]Bjfe- O2, H 2> He, NH 3 , N 2 , Ar , 5&^r ^ 7>^ #^n>(170)# A>-g- 

*H ^ vfl*l 500 °C 2\ ^r£^l^i 12: ifl^l 120^7> ^l*J*Vcf. #sf^PKl70) ?H e| <H1 ^ 
*fl wjo]- ^ XI (160)^ ^^^-(densify)^cf. ^e}^Kl70) -=-3} ^ 

M-^ *W (160)7} 5L£efl^liH ^^ofl -g-*H£)^- ^ «^1*>7) ^Jojc}-. 
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rc^i, *\*\ ##*fl (160)7} -g-sfl <*\AA^ £ft ^-fofl^ #^n>(l70) ^ 
^ ^JE ^4. 21, *W ^^7fl(160) ^ofl ^^-^^-S-^-Ei illf ^ ^, ^l^tfl 

^> u oM^-(£ 7^ 180 ^-f^Tr #e}sn>(i70) ^S^# ^51 51 

£ 7% %3~*m , #Sf^n> *]*} ^^7fl(160) $H ti}Al-aJ-^nV( 180 )^. ^ 

£ 248nm, 193nm S.^ H o}*} MHfi# ^ ^V^ll"^ SE^r 

^ nl^- #^ ^110/400,029^^1 7^15]^ 01^ ^-£0] Af-g-^ ^ o^o. 

^, #^£r 7 flAl^ €-§-3<H ^> a ^l^ 

(180)£r 500 tfl*l 700 

£ 8-t- %^<5^ , i£e^l^B^-(185)-g- ^, H^l^l* ^5l*Hr *}^3 

(200)1- ^--g-^H i£eflxliEDV( 185 )|. ^^-^Vcf. n>iH(200)^ ^#^(201)^- * 
248nm, 193nm SE^ H s^^l iSell^l iB^K 185H S^ig l£ 

185)5] ^^f( 185b HI 01^ ^>^^1S.^ ^(H+)°l ^Aj^rf. 

o] nfl, t^(185b) ^^1 ^Al-a o V^ni-( 180 )ol ^£efl^l iB°}( 185b)l- ^M)-^ ^j- 
Al 5LSell^iH^(185)0-S. ^sl^ ^*]%t\ , t^&)-^i , wW ^^^fl (160)7V ^ 

1-^* 5tf ^-f^ ##*ti(160)7} tiVA>« 0 V^7l^ ^ ^ 91<LE.3. o) ^ O.CH1 

tt ^V^l ^(160)5] qs§ ^ ^ <&r±. i^L(i85b) ^} ^<S*V ^(H+H ^1*11 

5ESsfl^l^Hsl-(185)ol ^°»o\] ^7}^ #^5. 7V^5ll^pf. ±%if aflolaofl 51 
^7>^^-Sfl7> cl #t«fl^lcf. ^ ^ HflolHAl, tilo> ^^7fl(160)^ ^ii 
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Tr 33*11 tfltb ^ #3 3°-3. 3^*1:3. 333, 33(150) 333 3-§-^r 33 7 >i 
SL^ 33(150)1- ^3tb S^e^liS sfl€(i 43 145)1- *ti333 #3^3 3 

e^ofl 3*fl ^^o\] &^f>}») % ^± 3^3 ^ 7l ^ --^o] ti ]o> ^T-fl 

(160)1- 33 iHiK^*D33 ^3-^(185' HI #* f^s|-33 ££5fl^liB 

^ «H933*r 333 ^3^3. 

^H^-(185)* EflH^m <&3.w 33-^33^ ^-^(185b)3 ^# 

-g-^fl^l^ all 3 3 5.3. £. 9°\) .£333 oi^ i£E^lAE sflH(185a)<5l 

^€3. 3 nfl, iL^(185b) Sl-M 3(180)3 33 ^^^fl(160)7> 

^#6»6fl ^#33 ^Cf. W]o> ^^7fl(160)7> #3^3 ^^-ofl^ 3 

(180)«>1 <§#33 5U3 &3351 3*11 33 #*i*fl(160)7} £#3*1 &*r3. 

33 ^^7fl(160)7> -g-Sfl 3331- ^Ef^Kr 3-°-<*fl^- ^>U-*13(180)-g- ^33 
&33£ ^#3^1 3*fl 33 ^^^fl(160)7> £#3*1 SH=r3. 

£ 10^ H 313 (190)1- l^sfc #31" 33hH3. i£5l|^liB 2fli£(i85)^- 33 
D }i3S 3-§-33 ^3^3 3(180), 33 ^7fl(160). ^3(140)* 33133 33tt 
^, 3(130) ^ 33 #^^(160)1- ±^ 333. 3333 H313(190)» $# 

H^3(i90) 33£r £3 335.3 21*83-3 #3*i<d3(i30) 5? 33 
(160)3 33#°1 ^353 ^3-33 33 ^7.fl(i60): #3: ^°13(i30)3 333 
7> 4:i 33-7> ^ ^ s£53 ?i*3t!:3. 333, ^(s. l #ji)3 ^£ ^3 
^333 33 ##7iKi60)7l- 333 33(150) 3°ll «J-¥- #^-3-53 33 33 
3(120)3 333 ^#33 3^f yfl-id(ii0)3 £#3fe 7 A^ ^3«- ^ 5U3-. #?i^<g 
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*Kl30)°] OSGS ti]o> ^^7fl(i60)7> HSQTll ^>£€ ^-f ^ #^ S.^- ^7)^9) 

A £z\=r *}^3L 9X2-2-2., CxFy CxHyFz -§-21 ^ ^z^}^ Ar 7>i 7 f 

^ ^ 7 >i SL^ c^H 0 2 , N 2> ^ COx S-^-B] *}ifl^ ^>uf o^sl 7>i7> ^ 
€ a>-§-^ ries *l ^71 2:£^r ^ ojcf. 

£ ll£ ISefl^S 2fl^(185a) ^ #^}^r «1 <4 f^fl(160)# 7)17^ 
-§: M-Efvfl^ ^r^^olcf. S^l^(190) ^ ( isjU^ae ^^i(185a)# 

H 2 , N 2 /H 2 , NH 3 /H 2 , He/H 2 SEfe- o^o} ^ 7^3.-^ <£o]?\ ^Tfl fe}^i:}t a}-§- 
^V^ ^l^^cf. °1<>H, wlof ^^7fl(160)* ^llTlsH wlo>(i50)af H 31*1(190)5. ^ 
& ^ wfl^i ^^(195)1- ti]o> ^^7]] (160) ^711- ^ ^ 

^^^-(130)^ 7^ Aiz^*l ^rji #^7fl(l60) n J: AliJj 

3-°^ <r SZ^ 3:^^-5., ^M-E «1<>> ^^1^(160): #^^^^(130)5] ^ai ai 

^}7\ 20:1 Oj^-ol ^ ^ ol^ 2^0.5. ^^^4. H ^ ^^nV(120)oll 

f^ll( 160)1- #1*3 o. S 7)1 7 ^ ^ oj^s. Aizj-o] ^]^sl^o> *Vtf. #^^^-(130) 
°1 tiV^ ) t^}. ^^^(160) ^ ^ ^^^-(120)^1 ^7l#S 

*§>8£] M ^-7l# 71] 7] ofl €r A>-g.^>ig Aj- 7 | n>^Al^ ^ 

cf. tilo> ^?i7ll(l60)7> HSQTll ^<a^(130)°l 0SGS., ^4 ^ni- 

(120H SiC(N)iL3. 100:1 ol^-o.^. ^-ol^^^ 5]^^ HF _g.o_n cr^ NH4 

F, HFsq- l-ol^-o] ^^j-onoi B0E(Buffered Oxide EtchantH ^] 
^ ^ S S*>^ HSQTll #^:0SG:SiC(N) ^z^l* ioo = l:i iltf ^Tll ^- ^ Si^h 
y W ^^1^(160) ^7lAl ^<a^-(130)S. ^^sl^H S^l^l(190)5l ^711 ^1^» 

§1 S^l- ^ gi'a #HflSl ^-^l^o] 
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<43> a o v 71 W ]o> Aiz|, *JzHI vfl-g-^ a- #^4 ^ 

tR^l^M^ 2002-57192 JL ofl 7lHsH oio.Dj ( # 7 1 *M*H ^f>] 

<44> £ 121- %Vji^ ( ylo>(i 50 )oi] ^^xlnv(i20)* ^4*H *}Jf 

^(110)^8: ulo>(i50)o4- H31*l(190)5. ^(195)^8- ^ 

A1Z|^^P]-(120) wflA}(liO)°lj cg^o. ^ A1Z]-^^B1- (1 20)^; 

<45> J£ 13^ ^ Cfp>Al °j<*(195)°fl ^ 3g^-^H TP^ 

(210) -fr $H3th}. 3E*1^£- ^-f-^, ^31, ^ SL^ 

«fl^^ ^f^^S *r 91°-™), ^^^HlTfl 7l##^r A>-g-^>C^ t}<£*}7fl 

<46> #7] £2^1 51 13# -i^tlloVAl^-OJ t}.p>Al tifl^ *fl S 

>M ^ ^nfA] uflAj ^ « C V^ ojl ^-g-^ ^ 
<47> £ ^ o. ti] ^*V^o] ^^^11-^- ^gfl J^tf ^Hl^l ^ojcf. 

<48> 0 ]^> ^^ofls.^. a> £ ^ cqjoj^ i?Hl 90nm 4*} SI 1-^, i.ijtan 2 6Tr- SRAM 4.°) °J 

Bflxq^SlJl cf^^l wfl^i-tr 7>*lfe- S.^ *fl^<5Kr *3 Efl^Bt 3# 

"14. 

<49> <^ofl 1> 
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<50> SiC(k=5.0)«-, ^^^-0.5. CVD 0SG(k=2.9)# 7000A 

^, ^<>] 0.132^ ^*>$l^-. °}°]*}, *W HSQ(£R- 

a}o} Fox™ )«- i^l 5i^*>^^. HSQ hW *^i^7> tfliS ^# SEM 

— S £ 14a ^ £ 14b °fl S^l^H £ 14a ^ £ UbS.^] HSQ7> 

«1 6 > OSG ^ ^ofl nfl *V sgE^SM - <y- - 

2E, «1 of ^£7} ^ <3<*ofl HSQ^ ^*H(T1)CE 14a)5f ^£7} fe£r ^ 

^£ HSQ^ ^KT2)(JE 14b) ^ 7}o]7} 2000 A °1*}7> z\5L^ ° s v ^ 

<5i> <^d\] 2 > 

<52> ^ofl 14 ^-^^>7ll HSQ^ HSQ^" $H $-7]*}A}^*\n ^ KrF-&- S. 

£2^1iSt ^HlS. ^^*V ^ , 248nm $-#9) ^--g-^Tr ^ ^ e|h^||o]. 

si-^H^-^H^ ^j-^ a}^-*i ^Aj.^. ^ h31*1* ^ ^ a>}^ ise^i^e 3(1^ 

<54> Efl^B SEM a>^1o] £ i 5a ofl tfls SEM £ i 5b ofl 01 

A. £ 15a ^ £ 15b^Bl -^-7lti]-A>« 0 >^^ ^Tg-o.^*) <#jr*v ^ 

sa-g-i: % v ^ 5^. 

<55> <^*M 3> 
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<56> 14 ^«a*>7fl HSQ^ ^, HSQs]- o_7l 

^>^l^-i- ^?}£4. -n-71 a>A>H 0 V^ nv <%6]) KrF-g- ^ , 248nm 

7^ H^l^ll- ^*Rr ^^^<L3.»] ElliS 

<57> cfl^ Afl^o. HSQ ^- cflAl -^-71 aj-rt- tiU} ^^M- tijcf ^^7flS A>-g-tb ^ ^£31 

<58> Efl^H ^#2] SEM a^o] £ i6 a ofl cfls SEM a}*H H 16b<^] JE^l^H $X 

4. HSQ wlo} ^7fl7> of^^-o] ^e)^ #a]6fl cflt!: ^ ^-g-*>^ 
^ ££5fl7liB 2flHol tg^CE. 16a «>^, -^-71 aj-rt- «U> w^nKg. A >-g-^- ^ °- 

— h ^^(h i6b) ^ 514. 

<59> <^*M 4> 

<eo> ^ofl 30] Efl^e ^4 ^^^r>7fl I£e|lx|AE sfl^^ Jf, CxFyl- ^ ^ 

7j7}+S. HSQ:0SG^ ^^17]- in©] ^ jejl *>a) ^ai ^^a} 

^^fl^ Efl^H ^til^r>^cf. EfliE aB^o) SEM A^sol £ 17a ^ £ 17b 

^1 o^cf. £ 17a^r B^l^l^ ^ ^°-3. xf^ ^^5Lol ji ( £ I7b^ 

*J°1 y oH^5. ^-^£0]^. £ 17a ^ £ 17b^B] ^ cfn>Al <3<*o} n 

S 3).^ol <#Jr£}7fl 50% d\}x}7} ^m^^S. HSQ W]o> %-^7\ 

Sic ^4 3*1^* °fl-f ^ M.^\JL ^ 9X^. 
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<6i> <^J^M1 5> 

<62> ^igofl 4^ e |ae Afl^ ^-^^-711 ^ W ^, 500: IS HF -g-^ 

^1-^ SEM A>^o] £ l 8 ofl JE^SM flc}. HSQ ^©1 s}.^^ ^7^51^^, ^iS] tg)^ 

°o^^ <M*1^ ^ ^>^1 ^3 ° a v ^ 5a 

A. 

<63> <^*|ofl 6> 

<64> ^&d\] 1 ifl*] 50] Efl^E Afl^ *flS*Kr ^ofl t^e}- V\V\X} <$<*^ ^ 

*>^^f. ^ ^>^1 afl^i ^2: 4^3 «H|-*H 90nm f-3., l.W 

6Tr-SRAM °J «fl ^ = :n. ^ ^>a] wj]^^- 7Mfe i^># ^, 

SEMAS. A>^lol £ igofl S.X\s\o] 014. £ wv^ofl rc)-^. c|.p> 

<65> <^ofl 7> 

<66> ^igofl Q6\]A] afl^ ix}^ ^7l^«?1 ^« #^^4. ^ ^^7> £ 20 

<67> JE 20 ^ IE 215.^-Ei <#Jl*V 4^o] *]o\ 7>^1^ ^ Cfn>A] tiflAl 

7^^* ^ ^ sa^. 
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<68> 5. 223-if&] 400 °C *IH 6*}?} ^^tf^S. ti]o> ^ m^o] <g^E)*l g>-g- 

o. OV 41 olrl 

<69> ^<gofl 6^ 4 Ej- 4i^># ^lS^l-S] Bfl*}^ ofl ^jjflo]^ 0.14/ZD1 

5+ 0.12^5. ^e^H ^lStb ^, «fl^ Y A d ^4^> £ 23*11 

<70> £ 23^.S.^-B\ afl^o^ if-^ ^ 0 fl *- ^ 5a tf. 

<7i> ^ofl 6^1^i RC ^ ^jz)- ^^1^ f7j|^s[o^ ^ SiN^i}- 

SiOFl- A>-g-5>C^ ^^>^ RC ^-g; TM^ 7} 5. 24o\] £A]5]o] olcf. 

<72> £ 245.-^ ^- t^^f ^-O] AlZ]- ^7]^ ^o^nl-o_ S ^ SiCS >|. QSG# A]- 

-g-^- ^z}- ^x)^ %-7\ l^nvo^ SiNJ i]. siOFl- A>^-*V -Oofl wjgfl R C ^o] 01 

20% ^ $14. 

£^s)7.} <&jl, SSeUxliH ^-^^1 ^rO.^, A}^1 A]Z]- ^g^S V}7A 

O) JL , ?jf<£ CfP>Al tifl^o^ ^7]^ <8D=-§- ^1*1^ ^ ^ 

f-o] «H^V*] ^7)1 *1^E ZLcfl^. -B-^l^- ^ $14. 
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^ ^Hjofl^ ^^91 H>^tb ^*H7> 7flAl5]o^O.^ ( HIS. 

^4. 



52-24 



1020030044852 #<3 2003/7/14 

1] 

(a) 7l^r -^-ofl -B-^ 3.3 *}o]*zJ[^f§ $^*Hr #31; 

(b) #7l ^l«!^ifl^ tilo># tg^Rr ^1; 

(c) ^7) «lo>l- -¥-711- f^ti^ *fl^Hr ^1; 

(d) -8-71 nfl^^ #7] ° 7l# ^^7fl^ ^"71 ^Bj-g- ^ ^Zj-^H A oM 
<g^S]zL Bfl^o] E^l* ^^*>fe #31; 

(e) ^7l wloHl ^Ht*}^ ^"71 ^-711- *fl7i*Hr #31; * 

(f) ^"7l H^l^l ^ ^"71 Wloj-1- wflA} #^5. *fl<^ W flA}-g- i&^Rr #311- 

2] 

3U sa«H>H, ^-71 (a) #31 ^ofl 

^■71 71 « ^Hl tifl^^r ^*Hr #31; £ 

#7} ^ tifl^ $H 3*1^* ^*Hr #3l» £ft}b 

3] 

*fl2 5U°H, ^-71 ijzj- ^^1^ SiC, SiN 3^ SiCN IS ^*Rr ^-fr ^f- 
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4] 

[^^* 5] 
[^T 1 * 6] 

m %H1 5a°H, A o v 7l (b)#31 *H1 

[3^* 7] 
8] 

*116 *<H1 &<>H, ^"71 ^^§^ Si0 2 , SiOF, SiON, SiC, SiN SE^ SiCN JlS ^ 
9] 
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^V7l Al^^nV^. ^Al7l^ ^7) B)o}^ %S§Z}±t i^Rr 7 A^r 

10] 

[^^^- 111 
12] 

#71 E^7> ^7l# ^T-fl X^-gr #B}^n> ^Sl^ #7fl , #7l ^7> & 

f^H #3l# 3 ^^Hr 3^ f^ 1 ^ ^ CfD>A} ti^o] ^ « o V^ 
13] 

*)U2 -& 0 H1 91°]*), <tf7l #^n>^ o 2 , H 2 , He, NH 3 , N 2 , Ar, JEE^ ol ■§.<*) 
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[^^8- 14] 

is] 

*fll4 %M1 &o^ ( av 71 ti}A>wj-xl 500 700 *f-v\}S. ^*Hr 

16] 

*fll %H1 (d)cfTjl^- 

Aiz|-ti]7> 4:1 ^5>7> ^ # 7 | E^l^f ^<BrRr ^1; ^ 

17] 

^116 %M1 #7l ^zjvg- CxFy iE^r CxHyFz 7j-^# ^ ^z]- 7 }iS a> 
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18] 

*)U %H1 $X°]*\, #7] (e) ^TllTr 

#7) ^-7l# ##7fl: #71 33<3^ ^^«17> 20:1 °1#<>1 s\s.4~- ^# 
19] 

*fll8 # 7 1 ^ ^zbfr 5)^=1 HF NH 4 F, HF^f 1:^1^^ 

20] 

*Dl *oHl #?1 (f)#?fl4M #7l H fl^ afl^o] ^ ^o^ ^ 

^ tifl^i* all 2: 

21] 

(a) 7l^h ^H] -B-71 ^^TflolH ^^Rr #31; 

(b) #7i -fM ^tiHh #2fl^NH wlo>i- ^#*Kr #31; 

(c) #7l alo>i- HSQTll ^^S. *fl-f^ #7fl; 

(d) #71 tiW# Bfl^^J. #71 HSQ31 #71 ^SlTflolH tJfliS||- ^ 

«. ^i^H #7l «Vo>sq- <^^51zl wflA}o| h 31*1-1- *£#*Rr #31; 

(e) #7l H)o>6fl ^Hf-^ #7] hsq^ ^7fl# *Ht1SRt #31; * 

(f) #7l H31*l ^ #71 Hlc>^ afl a] *fl-$H «fl^l* 3H^Rr #3l»5L^-*} 
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22] 

[^^J- 23] 

*f|21 fl 6 !*!, ^71 (a) #7)1 *H1 

#7] 71 tifl^i# ^*Rr #31; ^ 

A o V 7l ^ Wfl^d *H ^ ^l^Mr ^^Rr #7*1* i^Rr ^ 
24] 

*fl23 *<H1 &°H. ^"71 ^4 3*1^ SiC, SiN S=fe- SiCN ^*R=r 33* ^ 

25] 

[^T 1 * 26] 
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l^^-ty 27] 

*H25 %H1 5U°H, Si02, SiOF, SiON, SiC, SiN SE^ SiCN $ 

28 J 

^123 %H1 sa<H-H, ^71 (b)#3lTr 
29] 

7fl21 %H] S^*!, ^ 7] HSQ31 ^7fl^ ^ #^ Ilell^il ^#<*H1 tfl 

tt -g-*fl ^7fl^l» c-1 SL^SKr 3# ^8 £.3. ^ Hfl^O} 
30] 

-*7l HSQ741 ^T-fl f5}^4 *i^Kr ^Til, ^-71 HSQ741 f^fl ^ofl 

^HM^-i: *§^*Hr #31 ^ >y-7l HSQT^l #^7fl S.T£-jr *^n> ^ e) *V ^ n ^ ofl 

*Kr ^ 4^ «ti^ 



52-31 



1020030044852 W^ 2003/7/14 
31] 

*H30 « 9X°)*\, #A #eJ-2:*Hr O2, H 2 , He, NH 3 , N 2 , Ar, SE^r ^ 
32] 

33] 

*)]32 %H1 &<>H, #7l «>A].wJ-^^ 500 tfl^l 700 ¥?fl5. ^*Kr ^ ^ja. 
34] 

^■71 HSQ31 #^7fl ^ofl a o > 7 i ^*Rr 5L£3|*liH sflU* *l>S*Hr 

^"71 iSefl^l^H 4€^r ^-l^iaS *M #7] HSQ31 -fi-7l ^9]] 
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35] 

*f|34 5^*1, £Xi CxFy ^ CxHyFz 7}if ^ 7>>i5. a}- 

-g-*>Jl, 

36] 

^121 %M1 ^o^, (e) cj^l^ 

^•7) HSQ^l ^7} $-7] ^&MMB #afl^^S] *\^v>)7} 20:1 °1^-°1 sjs. 
J^t 1 ^ 37] 

^136 %H1 $1^a^ ^7) ^ai aiz]--^ jrj^s] HF iE^r NH 4 F, HF^ ^o^^ ^ 

^■i- A>-g-^ *}^r ^ ^-n>A] afl^o^ ^ 2 ^ 
38] 

^121 * 0 H1 Sl^H, #71 (f )^-74Hl^i A oM tifl^^. Hfl Ajoi ^.g. ^ 

39] 

(a) 7l# #of| ^ tifl^i^- ^*Rr #741 ; 

(b) ^"71 aflAj ^Hl ^ ^^1^ ^*Kr #7fl; 

(c) ^7l iflofl ^ 7)^- f^^S -fM ^ si ?fl o] E ^efl^oV^ ^ 
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(d) #7l -H-71 ^el^olH tsfli^f #7l *W ^#A]7l^ ul 

(e) #7l wlo>» HSQ31 #^^5- *fl-f^r ^1; 

(f) #71 HSQTfl ^^fl S^S*} ^£)<5Kr 

(g) #7l #e}^l- *}em HSQ31 S3 $H ^>«^1^ ^#*Rr ^Tj] ; . 

(h) #71 «VAl-«J.^n]- ) Aj- 7 1 ti lo>^. nfl^*}- ^1-71 HSQTj] ^^^^ #7l -fM ^HlTfl 

°1H ^efl^Kg- ^ #71 v]o\s>\- <£%s\ji afl^o] ig^sj H31*l« *8^*H=- 

#31; 

(i) #7l tiloHl #^}^ #71 HSQTjl ^^7fl# ^171^ #7]1; 

(j) #7l WloH] #7] Alz}- ^*l^-g; ^l^H #7l *}^- Wfl^ ^#^171 

fe- #31; ^ 

(k)#7l H^*l ^ #71 wlo>i- afl^ ^K-l^i «fl^ ^*Rr cl- ?)l-i- 

[^^%T- 40] 

^139 %H1 #71 ^z}- ^l^ SiC, SiN SE^r SiCN ^*Rr ^J* If- 

41] 

*1139 %H1 5U<^i, #71 (d)#3l ^^1 

#71 -fM teflADV o^j ^^SV* *g#*Rr #« Dl i^*Hfr ^ 
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42] 

43] 

X]41 %H1 &°H, -SM ^^8: Si0 2 , SiOF, SiON, SiC, SiN iE^ SiCN ^ 
[^%V 44] 

Xl39 A o v 7l HSQ31 f^^fe W #^ £^ ££2^1iH ^J-<*H1 tfi 
[^^P-^- 45] 

*fl39 %H1 Sa°1-H, -*7l #s}-^n>^ o 2 , H 2 , He, NH 3( N 2 , Ar, 5E^r ^ 

7>^ #5}^P>^1 ^ -eg cfu}A) yfl^o} *fl2 

46] 
47] 

*fl46 %H fl°H. ^"71 ^ttj-^nVO. 50 q ^ 70Q x=^ s fg^^ 3^ £|0 
[^n 1 * 48] 

X139 SU^H, (h)^l^ 
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n-, ^ 

^-71 ISeflxlAE sflHH^- ^z|pfiaS. #7l HSQ^l #^^:^M -fi-7] 

49] 

^148 %H1 &<>H, ^l ^ CxFy, CxHyFz 7}^ ^ MA ^}-§-^> 

50] 

^39 %H1 $1^^, ^-71 (i) #31 fe- 

^"71 HSQ31 ^*fl: #7} ^7} *3sMHH tefli^ ^^l7> 20:1 °}^°] s)S. 
51] 

^150 A d"7l ^ HF NH 4 F, HF^ ^ 
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52] 

*fl39 %H1 &<H-M, <$7] (k)#3HH 
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